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Abstract: Arithmatic units in high-speed cores usually contain digital multipliers, and their optimization has a
significant impact on the speed of arithmetic and computer systems. Different design techniques have been presented in
the research. In this study, a 4-bit multiplier is optimized using transmission gate (TG) and gate diffusion input (GDI)
techniques. The GDI technique reduces the number of transistors, propagation delay, power consumption, and chip area.
Also, using the TG technique compensates for the swing error at the output of the multiplier. The optimized multiplier is
evaluated by 90 nm technology. The results show that the multiplier has 6.09 uW power consumption, 6.146 ns delay,
and 200 x 200 um? area. Also, the value of PDP (Power Delay Product) of the circuit is equal to 37.45x10°1°, The
optimized multiplier applies to efficient digital signal processors (DSPs) where high performance is required.
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Extended Abstract

1- Introduction

Multipliers are basic units of arithmetic circuits designed
in binary logic with various techniques. Most of them have
partial calculations and then sum the calculations together.
Today, very large-scale integration (VLSI) circuits are
advancing towards low power and high speed.
Multiplication is the most important arithmetic operation
in signal-processing applications. The need to reduce
power consumption and increase speed are two important
issues in designing high-performance digital systems. The
decrease in power is due to the decrease in the number of
different components of the circuit and the increase in
speed is due to the decrease in the number of layers.There
are many algorithms for designing multipliers; each has
advantages in speed, power consumption, and circuit area.
Each multiplier consists of three basic parts: partial
product (PP), partial product addition (PPA), and final
addition. The input category is multiplicand and
multiplier, to produce the final product.

Considering the structures of the multipliers, the
algorithms of the implementation are different. An array
multiplier is a high-performance hybrid multiplier that
uses short internal wiring to connect all of its adjacent
internal adders horizontally, vertically, and diagonally. A
multiplier with the Wallace algorithm is efficient and can
be ecasily implemented in hardware and due to the
reduction in the total number of full adders required in the
Wallace method compared to the array method, the
hardware savings of the Wallace method are quite evident.
To design each multiplier circuit, different techniques are
used, such as gate diffusion input (GDI), transmission gate
(TG), complementarymetal- oxide-s emiconductor
(CMOS), as well as various logics such as dominoes. By
comparing GDI and CMOS circuits, it is clear that there is
a large difference in the power consumption of the two
circuits, area, number of transistors, and propagation
delay. Therefore, using the GDI technique compared to
common methods such as CMOS in implementing gates
and logic functions reduces the number of transistors.
Reducing the number of transistors reduces the nodes'
capacitances, thus reducing the logical effort of the circuit
and consequently reducing the dynamic power.

2- Methodology

In the proposed multiplier, the GDI and TG structures are
combined and a new structure is introduced as TGDI. The
transistor implementation of the TGDI is composed of
two-input AND gate, full adder and half adder circuits
using the TGDI technique. By the TGDI, a 4-bit multiplier
is implemented which has 8 FAs, 4 HAs, 16 AND, and 40
NOT gates, with a total of 288 transistors. The use of the
GDI technique minimizes chip area, delay, and power
consumption. The only drawback of this technique is the a
swing error at the output of the circuit. Therefore, by using
the TG technique and combining it with the GDI, the
problems caused by swinging at the output are solved and
the output of the circuit is presented with full-swing.

The working method is that to prevent the swing error in
circuits, transfer gates are used. To implement
transmission gates, two non-identical transistors are
connected in such a way that their source bases are
connected to each other. Their internal bases should also
be connected together. The gate bases of the transistors are
also connected to each other in a complementary way.

In the proposed multiplier, the GDI and TG structures are
combined and a new structure is introduced as TGDI. The
transistor implementation of the TGDI is composed of
two-input AND gate, full adder and half adder circuits
using the TGDI technique. By the TGDI, a 4-bit multiplier
is implemented which has 8 FAs, 4 HAs, 16 AND, and 40
NOT gates, with a total of 288 transistors. The use of the
GDI technique minimizes chip area, delay, and power
consumption. The only drawback of this technique is the a
swing error at the output of the circuit. Therefore, by using
the TG technique and combining it with the GDI, the
problems caused by swinging at the output are solved and
the output of the circuit is presented with full-swing.

The working method is that to prevent the swing error in
circuits, transfer gates are used. To implement
transmission gates, two non-identical transistors are
connected in such a way that their source bases are
connected to each other. Their internal bases should also
be connected together. The gate bases of the transistors are
also connected to each other in a complementary way.

3- Results and discussion

The comparison of all the parameters of the proposed
multiplier implemented by TGDI technique with other
references is performed. The layout of the proposed TGDI
4-bit multiplier, which is drawn by L-Edit. The total area
of the layout is 200 x 200 um?. The layout is designed to
be compact and efficient, that can be used in a variety of
applications. It is particularly well-suited for applications
where chip area, delay, and power consumption are critical
factors. By calculating the propagation delay, the
propagation delay in the path of input signal B, and output
signal S; has the highest value, so this value is the
propagation delay of the proposed 4-bit multiplier which
is equal to 6.146 ns. To calculate the power consumption
of the circuit, according to the period of the input signals,
the power is considered during the maximum period of the
input signal. Therefore, the average power consumption in
the time range of 1 ns to 398 ns is 6.09 uW.

4- Conclusion

In this study, the gate diffusion input (GDI) and
transmission gate (TG) techniques are combined to present
a new 4-bit multiplier with the transmission gate diffusion
input (TGDI) technique. The GDI technique reduces the
propagation delay and power consumption and increases
the speed of the circuit. The only drawback of the GDI is
the swing error in the output signals, which is covered by
the TG technique. The 4-bit TGDI multiplier is
implemented in 90 nm technology, and the circuit features
are extracted. The delay of the TGDI multiplier is 6.146
ns, while its power consumption is 6.09 pW.
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Abstract: Despite the progress made in the design of spiking neural networks (SNN), training these systems for
classification and artificial intelligence applications is one of the upcoming challenges for their design. In this paper, we
have investigated supervised learning in SNNs for the problem of digit recognition and classification from speech signals.
SNN training is done using fuzzy logic. In this method, the learning rule integrates Fuzzy Weighting System (FWS) with
Spike Time Dependent Flexibility (STDP). SNN uses a set of training neurons with fuzzy weighting to reduce the number
of weights of each neuron in the training phase, in which the data related to all classes are fed to these neurons to determine
the training weights and threshold estimation with the help of the Wild Horse Algorithm (WHO). Then, these rule weights
are given to the neurons of different layers to reflect the similarities in the extracted features among the classes as an
objective function. A case study has been carried out on a set of audio signal data for digit classification. Our network
achieved a classification accuracy of 98.17% on the TIDIGITS test database.
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Extended Abstract

1- Introduction

In this work, we have used a series of meta-heuristic
algorithms for deep neural network training based on
Fuzzy Weighted System (FWS) learning rule integrated
with Spike Time Dependent Flexibility (STDP). Our case
study is for classification and recognition of digits from
audio signals. The important innovation of this training is
the use of a random weighting system based on fuzzy logic
(FWS), which is sufficient for each neuron. Instead of
defining a large volume of input weights for each neuron,
only two variables are calculated with the help of the WHO
algorithm. A training audio dataset is then trained for the
entire network applying audio samples to these
compressed spike maps with trained weights, which are
then transformed into the original classification results
using a spiking autoencoder. To the best of our knowledge,
this is the first work that performs audio synthesis from
extracted features in a spike-based environment with the
help of optimization algorithms and a fuzzy logic system.

2- Methodology

To train FWS-DSNN-based deep voice models, which is
the main contribution of this work, several popular speech
features are extracted from the training recordings
provided for digit classification. After this, with the help
of the selected features, we perform the steps of FWS-
DSNN training. For each feature in the input layer of the
network with the Izhikevich model, a spike train of
different features is generated. Now it's time to define the
weight and threshold based on the training data. These data
enable the training of the FWS-DSNN deep audio model
with a back-to-back learning approach. During training,
FWS-DSNN learns to optimize selected input speech
features by fuzzy weighting and threshold selection
optimized with the WHO Wild Horse optimization
algorithm with input spike trains from multiple
intermediate and output layers of spiking neurons.

We have used a mathematical function A.cos(t.s) for
random weighting. This work means that for a multi-layer
network with multiple neurons in each layer, we no longer
need to calculate and estimate many weights to define each
neuron and calculate only two parameters Z1, Z2. This
helps to reduce the parameters that can be calculated to
define the neurons in each layer. This parameter reduction
helps to simplify the learning and training of FWS-DSNN.
In this regard, we have used the wild horse optimization
algorithm to optimize the calculation of Z1, Z2 parameters
along with the threshold value (Vth). Through a fuzzy
weighted layering of different neurons in different layers,
we get a random distribution of weights and threshold
value, which leads to the training of the FWS-DSNN
network. During the inference stage, the audio digit
provided by the trained FWS-DSNN model is combined

with the information stored in the language model and
pronunciation vocabulary.

3- Results and discussion

In this article, the wild horse algorithm is used to train the
proposed network. Therefore, the proposed FWS-SNN
method with the WHO algorithm approach has been
compared with two machine learning methods, which
include feedforward ANN method and adaptive neural
fuzzy network ANFIS for the classification of audio
signals for digits 0-9. These methods are reviewed for the
test data set of 30 members based on the training data of
120 members trained under different techniques. For this
case study, the defined network of a three-layer network
with the number of neurons [15 8] has been used for all
machine learning networks. The proposed technique with
the help of meta-heuristic algorithms has been able to
produce good results of high accuracy and alignment of
results. The WHO-FWS-SNN technique has been able to
create the highest accuracy compared to other machine
learning methods and achieve 98% accuracy for audio
data.

4- Conclusion

In this paper, a new sequential learning neural classifier
for spiking neural network, called FWS-SNN, is presented
for digit classification problems from audio signals. The
learning algorithm uses low computational cost weight
update rules that require only two parameters for each
neuron. This method reduces the complexity of training
the studied neural network. We also describe a number of
strategies for optimizing SNNs for implementation on
memory- and energy-constrained hardware, including
approximations in computing neural dynamics and
reduced precision in storing synaptic weights. The fuzzy
weighting technique has been able to reduce the
complexity of the proposed SNN network by reducing
71.9% of the network parameters for neuron weighting.
As future work, we will investigate the training of
recurrent networks of spiking neurons for speech
recognition applications for digit classification to improve
recognition performance. For this purpose, a second type
of fuzzy modeling can be used to define neurons to
increase accuracy.
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2 Artificial Neural Network (ANN)
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! Automatic Speech Recognition (ASR)
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3 Izhikevich neuron model

¢ leaky integrate-and-fire (LIF)

7 Wild Horse Algorithm (WHO)

f“peep Spiking Neural Networks (DSNN)
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! Spiking Neural Networks (SNN)
2 Fuzzy Weighting System (FWS)
3 Spike Time Dependent Flexibility (STDP)
4 Grey Wolf Optimization (GWO)
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3 Self-Organizing Map (SOM)
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! Long short-term memory (LSTM)
2 Hierarchical Spiking Neural Networks (HSNN)
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2 Zero Crossing Rate (ZCR)
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! Mel-frequency cepstral coefficients (MFCC)
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Abstract: Clustering, especially k-means, is one of the most important data mining techniques for identifying and
monitoring customer behavior. In classical k-means, the optimality depends on the initial selection of the centers;
therefore, it is not optimal. Another problem is determining the number of clusters and making the clusters zero. Customers’
behavioral characteristics are considered in customer clustering, and a method is used to find the optimal number of clusters
and the initial values of cluster centers to achieve more accurate results and predict customer lifetime. The results of this
research show the customer behavior of each cluster. The proposed improved k-means method has been compared with
the classical K-means once including the M parameter (customer satisfaction level) and once without M». The Normalized
Mutual Information (NMI) criterion was calculated on the proposed method and the compared method, and in both cases,
considering or missing the M» index, the NMI of the proposed method was higher. Also, the adjusted rand index with the
M, parameter has recorded the highest number. In terms of time, it is faster than classical K-means, which shows that the
proposed method has the best performance in terms of speed and performance accuracy compared to classical K-means.
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Extended Abstract

1- Introduction

Today’s new economy primarily focuses on providing
better services, and the present era is called the customer-
oriented economy [1]. Sales transaction data generated by
retail and e-commerce businesses is rapidly increasing
today [2]. Network marketing companies sell their
products online by recruiting network marketers. It is
believed that keeping a customer is more important than
finding a new customer, and this can be considered a job
and profession that helps generate employment. The
existence of great competitors in the field of business has
led to escalating competition between organizations.
Regardless of the size of the company, excellent customer
service is critical to gaining new customers and retaining
existing customers [3]. Effective customer knowledge
management leads to effective customer relationship
management (CRM). The interaction between
organizations and customers has changed significantly, so
there is no long-term guarantee of business continuity
with customers. However, organizations must adequately
identify their customers and anticipate their needs and
expectations [4]. With a deep understanding of customer
clustering, companies can create specific and targeted
marketing strategies for each customer group [5].
Customer segmentation is the process of dividing the
entire market into smaller customer groups, which makes
it possible to understand the different needs and behaviors
of customers and adapt the appropriate marketing
approach or product recommendations to them [6]. This
research is a step toward improving the marketing
business in Iran, which will be used through the detection
of violations from the data of marketing companies and
for investigation by the institutions that supervise these
businesses.

2- Methodology

The data collected from the database of network
marketing companies was randomly extracted and
included customer IDs and purchase amounts for each
month from April 1996 to December 1996. The customer
ID, the number of purchases made, the price paid, the date
of purchase, and customer satisfaction have been
calculated and extracted from the existing dataset. The
data of each marketing company has a different structure,
and to provide aggregated reports, it was necessary to
aggregate all the data in a data warehouse with BI tools
and to unify the data in terms of structure before doing
anything. In the data mining phase, the transaction data is
fragmented, including transaction date, purchase
frequency (number of months the purchase was made),
monetary value of the transaction, and customer
satisfaction. To extract the L, R, F, M, and M, parameters
of each customer in this research, the distance between
the first and last purchase of the customer was calculated
as the L feature. The algorithm's first step in the proposed
method is determining each cluster's initial element. This
method first starts with a cluster containing an element,

and in other steps, it calculates the distance of other
elements from the center of the specified clusters.
However, the data closest to the data mean is determined
as the only member of the first cluster. After assigning
each element to a cluster, the average data of that cluster
is updated based on the Customer life cycle value (CLV).

3- Results and discussion

The Custno variable should be a number between 2000
and 5000. In this research, 2450 to 4000 classes were
considered to increase the number of courses due to the
small number of samples. Data that are placed in the same
class have the same CLV value. Then, the total average
of these CLVs is calculated according to Custno. The
center point in K-means clustering is the point that
represents a particular cluster and is the average of all
data points in the cluster at each step (up to convergence)
change. In determining the initial data of each cluster,
suitable initial centers can speed up the convergence of K-
means. The final results of the k-means algorithm depend
on the initialization of the center. Two different clusters
have been done on the data. The first clustering was done
by considering the M, parameter (marketers' satisfaction
level), and the second was done without considering M.
In the first clustering, customers in all clusters except the
first to fifth clusters in this pyramid are in a favorable
situation regarding L, R, F, M, and M, characteristics.
Therefore, to retain these customers, the company is
suggested to convert their loyalty behavior into a loyalty
display through communicating and interacting with
them. Based on this, customers in clusters 7 to 10 have
the best conditions in terms of characteristics L, R, F, M,
M. In the second clustering, the data is divided into 3
clusters.

4- Conclusion

The main goal of the research is to use the k-means
algorithm and find the length of customer life using
parameters such as the distance between the first and last
purchase of the marketer as L feature, the distance
between the customer's last purchase and the end of the
period as R feature, the number of months customer
purchases in a specific time period as feature F, the total
monetary value between the first and last purchase of a
customer in a specific time period as feature M and the
level of satisfaction of marketers as feature M, and
predicting the probability of buying in the coming months
and To find points with a big jump; the data is first sorted
by CLV in ascending order. Then, the Euclidean distance
value of each data is obtained from its previous data in
ascending order of CLV. The distance between some data
and the center of the first cluster and the obtained optimal
center values are calculated. After that, these steps are
repeated to obtain all the cluster centers. The optimal
number of clusters has been calculated using the
equations as 10. The lower the level of marketers'
satisfaction, the CLV variable, which represents the
customer's lifetime, also decreases. The results show that
the proposed method correctly identified the number of
clusters, but it was done in a shorter time.

20

Am
JCDSA, Vol. 2, No. 6, Summer 2024 v \f



V\‘:
v -

Islamic Azad University , Shiraz Branch
b | Lxoctatunyba sols da sl Julndtfnd

Journal of Circuits, Data and Systems Analysis

@ sanad.iau.irfjournal/jcdsa
Sl oLl b (L)L SlaesS sl (so sl Julxs
LRFMM; J3» 9 aidLsgue K-Means (g3disauings

T 2lo, 125 & ol e alae

(tyhmirzaii@yahoo.com) )|l ¢l x5 « oDl ol T olKisls ez Oles 9l ignelS cwaige 0,5 )
(zrezaei@iau.ac.ir) )l «iuiog o o codluol o131 olStils ciciidg po ozl ¢ guralS wdige 09,5 Y

258 oo |8 ooliinl 0550 )b i LS, o) g olwlids o a5 canl (gglSosls sla g, oy yiages 3 SO (Sl k o3ng 45 (gaalsS oS
g badgs slaws s ] K00 O s i <y Ol cdzmS 50 g 009 ST re adgl QLI a aitly (Kige «SeedlS L Sle K yo
3STre adgl polie 5 laados ag slaad (8L slp (239 Oloe & 508 6518, Sla Sy (s itie analisS )3 Cuul bbalips o jao
a1 S ol 58, gy o) s o o 455,55 ,8 ol e ot oo (s o 3 93050 S & (it sl 4
Ol kL M2 G500 )b S5 (Qlitie 2l (i) Mo el ol bl o oSl b aily S50 sloiiay B 5 2000 L5 )
S o bl g0 e 50 g oad dwlre dslie 550 s, 5 (g0lpidon B9y (55, » opdle il Sledbl jlae .l ouls duglie S
s Sl (sl 458y Joass 55, S e ool 0350 5V (5ol sy o3l i SIS Jlons Mo sl i b 58,5
45 009y SIS Oﬁisl.‘,.ok)'l JUETRUIRT @wau QLo)'JJé;)'I 6~>L€r-d Y Sl 00 S S | sae Q%):BILMZ J;)..a‘)lg: olu>! b L;QLQAM

3,10 S 5 Slo Ky s 0 Sl 85 g G a5 51 (6 0 0 ,Sdos g, ()l B0 o oyl

Jelos c b5l e bty « el K (gaisaiigs 1 guudS g olg

DOI: 00.00000/0000
VEV/F/YD alie Lls &)l

S925 Ol e b )l polas sl (Soedils (el gd &S 55k @
@boled oy ] 093 ol ie Wb baplejle (b (nl Lol
3 e S0 L] ais ot ) bl el el o lajls ¢ oS
(e 095 o lp wilgie LES L (lie analss
St [0] 08 sl 1) siedan g o Sbl5L sle o5l ]
oS Gl 25258 Glyiiin gl 095 & 3l U5 e 93113 (s o
9,505, 9 00l S50 o)l i alise (gla)lid) 5 Lol U ogd oo 2l
L] oo gy LT L 1) Jgammo slodrogs b coslio o530
33 @bl LB 5 S silupdle cg 5o sl (W5 Gaios o)
‘@Li)l)‘lg s i sleosls 5l calss 5 )lge @L.ul.u.u dJ)Ja HEY O)%‘
3,90 )5 5 S (nl 5 BU laolys by gy gz g iS
SlpaS 0590 cpl 10 092 g0 Clalsw aloz .08 ,5 wales 1,8 oolal
OO geme w3 o0 &) Wasgame s (9,8 5l iden 6Vl oS
Lol (39,8 4 ol oS coul (Ygame w5 & acsemen LL,IL
4 ke (grly 30,3 )0 )Lzl )98 (lgB Bebo i o ide 4
oolainl b Sz e 00,8 Galieie 0,8 bl oS al Jled e
Gl s lge iS4y T (g e yos Jsb alxs s LRFMM, oo |

2 Customer Life Cycle (CLV)

/\:f_mr&mu_ s 0l a3 Jlor - o lobus o 0313 Lo o 43,5 vy

VE-Y/-7/-¥ :allio (yb 203y &)U

S 9 59 :AJLi.ab.i
VE-Y/-YNY allie Jls)l &)l

doddo -)

5 0S5 yeke yigg Slead Wil p 0358 by 59 pal g Sl
o iaSTs slaosls [N ] ol so (5 )loe (5 yion slatdl | ol pac
Sl Sog Sl )l g (599 ,800,5 (Sba)S geannS Langs oS (g8
D] el Gl Jlo 5o cepm @ a5l slio 50 sigd e
SlaSed ©jge 4 Sblik ©d b 5l e SbIL slacs o
Ol olizel s led oo T & g0 @) 093 Y guaste g )8 4 pladl
Ol Sl s conl waz i (3L 5l fage (55t i oS o
4 g ol Cgwe a8y 5 Jad S laie 4 Wilgd el 45 el
S5 5 S 039> 50 eolall 358 (6L3, vem g ules ST ol Sl
o3lail 5l Hlas 8o sl oals byl sl (gelar slacold, 4y e
9982 by 950 Cawdas gl b i 4 Jle Dloss (2555
Copaa [Y] il o555 s3b5 coeal 5l 9250 Gl yiie Lai>
09 50 (6 o b b3 aallS S paoke ay jomio s o G g
el 00,5 2dS (zs JB ok 4 Olie 5 bglole (e Jeles

! Customer Relationship Management (CRM)




Shgms Cenlel gla s polie Gulul p Ll 5l San (slaog S
oS wolsasly) saan sandies sl Al S (ylagails 4 ol
e ly Gy (paiz g csl K-medoids g (Sl K o531 4
3loas 2ol (:Sileo b oy s8Il i S talosT adgl adigs Slocl
K slopi sl b amlio 53 12l loj amslie g laades slaws L
Siga g 97 Sl 0,51 Cewoty 6y s K-Mediod 5 (.Sils
Sl e il gl Fd oz G5 s S 8] Ugr
u-commerce s, slbdioy piwaw slp gyie 'REFM
Wi )l s sl 30,5 Slpioy 1) cdds pasd
2 sl 2le O3s o5 58wl (Bl p e jo 30 asle
Jelaie glrosls (M oyl Jo gl lin cpl jo o ol
S o Bl s Coenl oals zl sl Waosls IS 51 eads (sl >
e slasig, Vb o 3 Sl b oo o)lse » aST L b ous a8 5
@l sgnp gy 0 ,%es 9l lp 098 (Gmte i Sl 5o
S S Sy 0 0dd gl laosls dcgere b plagtales]
il o bl T psls) (5|
S P (§m dw S Jao o [V o] e 5 51 S
Sy Colld g e ol e e Job ) el
clizee sbog )T 4 (g i < LI, ol mie a5 wols olpiy
e 5 515 Jan REM s L abss o sl e 5 o s
5l 05,5 03 (5 i (AL Joo el 0dnl Caws 4 BG/NBD
aSoysb 4 S oo Wl abgire SbHLL Gl by ol i
SlrolSig ;8 .08 SaS sgw ailu, yiSlas 4y j0 lbeS 1b 4 Wl oo
Slgoe sitie b bl Copae paghe x5 50 L 8l
S 4 azg b adilg e b de onlply wis lulild 1) ol e
g 18593 5 canbis 2L,k Slas Bl )5 05 S 3l 095
Sl 5 7o b B g e pogie Sl eolid b 1NV (559,05 L
230,8" (lolids ( yide (gtynns L 1 098l () o ol 0y 15
Gl by, 3l @80 (2Ll 5 e st Sl Cnlnle
5 00l5le WIS o S Sy Sges ial33l 45 45 W0, soliil (536
sekie & ool i w5 3, sla Ty Jdos sl DV 1Sen
Selots i 5 15 et b bl S ko i 3 Ko 33242
Jolis) LREM a8l 0gups Jow 5l cjakaie ol (sl iols sloaias 1)
Pl Jlo 55 o5 0 ool (s 5 05 3 56 o sl
e Jsb (05l Jelos sl REM 4l Joe 0 S 5l Joe
Ao 1y obsiie g laly RFM Jae o5 bl 5l ool (5 yte
el 0als ooliiwl WMol sl gl LREM Jow 5l 0,5 o
Gauads slagts) 5l ol po a8 atnds Sldllae 5l (gl SIS
il axlllas sl 0 03lizel LREM L RFM oo JS 5 6 Lol
» LREM sloasls (39,5 o)l b 1) sanadys b (S
00w lCsddy sl oo ,S vl 3 (551 Flucl pnsw SO Gz )l

3 nondeterministic polynomial time problem
4 Recency, Frequency, Monetary Value
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0 0/388  0/014450618  0/139636364 0/01 0/224181818  0/000 91493295
0/002495  0/002495 0/391  0/034399852  0/122181818 0/01 0/224181818  0/000 91532794
0/001364  0/002728 0/391  0/037178989  0/104727273 0 0/249090909  0/000 91357635
0/001029  0/003087 0/391  0/012628859  0/104727273 0 0/274 0/000 91607842
0/000933  0/003732 0/392  0/053092157  0/139636364 0 0/199272727  0/000 91732934
0/000896  0/004482 0/393  0/066387202  0/052363636 0 0/274 0/000 91638719

0/00097 0/005821 0/394 0/02518098  0/139636364 0/03 0/199272727 ~ 0/000 91582741
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Abstract: In today’s competitive world, online businesses are looking for a suitable way to increase customer
loyalty. However, the simultaneous effect of three variables - service quality, trust and customer satisfaction -
on customer loyalty in an online retail environment has been less investigated in the conducted researches.
According to the literature and background of the research, research hypotheses have been determined and a
suitable conceptual model has been created. Since the research method is quantitative-survey, a questionnaire
was designed based on the research hypotheses. Finally, the obtained data have been analyzed using descriptive
criteria and structural equation modeling. According to the results of hypothesis (H1), the quality of electronic
services has a positive and significant effect on electronic satisfaction. The results of the second hypothesis
(H2), display that e-trust has a positive effect on e-satisfaction. Hypothesis (H3), the e-trust variable has a
significant effect on e-loyalty, statistically, H3 is accepted. According to the results it can be concluded that
electronic satisfaction variable has a significant effect on electronic loyalty, statistically, H4 is accepted.
Electronic service quality through electronic satisfaction as a mediating variable affects electronic loyalty. It
is positive and significant, therefore statistically, H5 is accepted.
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Extended Abstract

1- Introduction

In the 21% century, the development of e-commerce
and competition in the market has intensified. The
traditional marketing pattern in society has
undergone profound changes and e-commerce as
become one of the most important shopping methods
in our daily lives. But due to the specificity of the
online shopping environment and various existing
problems, it becomes more difficult to create
customer loyalty. In terms of increasing customer
loyalty, e-commerce should be able to provide
customer trust in good service quality with promotion
as support. Also, the competitive effect that occurs
between e-commerce businesses is the extent to
which consumers are loyal to a product or service.
Customer loyalty is very important for the company
to maintain business continuity and continuity of its
business activities. Loyal customers are customers
who are satisfied with the products and services
offered by the company, so they tend to promote
them to everyone they know. As a result, the
explanation of how the variables of service quality,
trust and customer satisfaction affect customer
loyalty simultaneously in an online shopping
environment is still not well understood. Therefore,
this research will be done with the aim of evaluating
the relationship between these three variables on
customer loyalty, both direct and indirect effects.

2- Methodology

To achieve the objectives, this research uses primary
and secondary data. After reviewing the research
literature and deriving the proposed model based on
the research hypotheses, the questionnaire was
designed based on the hypotheses and distributed
among the online customers of the site. The condition
for filling out the questionnaire is that the user has
made at least one online transaction in the last two
months from the desired site. In the next step, the
research method is a quantitative survey and the data
collected from the online questionnaire is analyzed
using the research method and statistical analysis.
The collected data is analyzed using the SEM-PLS
(structural equation modeling-partial least squares)
technique in WarpPls 6.0 software, and hypotheses
are analyzed based on the results.

3- Results and discussion

Based on the results, it is determined that T-
Value=6.350. The original sample value is 0.726
(positive). This explains that H1 is supported, that is,
e-service quality has a positive and significant effect

on e-satisfaction. Therefore, it can be concluded that
the e-service quality variable has a significant effect
on e-satisfaction, statistically H1 is accepted.

According to the results, it is clear that T-
Value=4.703. The original sample value is 0.387
(positive). This explains that H2 is supported, that is,
e-trust has a positive effect on e-satisfaction.
Therefore, it can be concluded that electronic trust
variable has a significant effect on electronic
satisfaction, statistically H2 is accepted. As shown in
the results, T-Value=4.120. The original sample
value is 0.688 (positive). This explains that H3 is
supported, that is, e-trust has a positive and
significant effect on e-loyalty. Therefore, it can be
concluded that electronic trust variable has a
significant effect on electronic loyalty, statistically
H3 is accepted. According to the results, T-
Value=3.387. The original sample value is 0.2040
(positive). This explains that H4 is supported, that is,
e-satisfaction has a positive and significant effect on
e-loyalty. Therefore, it can be concluded that
electronic satisfaction variable has a significant
effect on electronic loyalty, statistically H4 is
accepted. Based on the results, it is determined that
the value of T-Value=4.261. The original sample
value is 0.392 (positive). This explains that H5 is
supported, that is, e-service quality has a positive and
significant effect on e-loyalty through e-satisfaction
as a mediating variable. Therefore, statistically, HS is
accepted. The results of this study are consistent with
previous research [10, 25, 26], which showed that the
quality of e-services has a significant effect on e-
loyalty through e-satisfaction. In addition, [27]
showed that e-service quality has an effect on e-
loyalty through e-satisfaction.

4- Conclusion

According to the obtained results, electronic
satisfaction has an effect on customer loyalty. E-
service quality has a positive and significant effect on
e-loyalty through e-satisfaction as a mediating
variable. Customer experience of trust has an
important influence on customer loyalty through e-
satisfaction. However, the mediating effect of e-
satisfaction is known to be partially mediated. In this
regard, the purpose of this article was to analyze the
impact of service quality on customer trust and
loyalty with the mediating role of -electronic
satisfaction among Mbit site users. According to the
literature, research hypotheses were developed and
based on that, the proposed model was designed.
Since the research method was quantitative-survey, a
questionnaire based on hypotheses was designed and
provided to e-commerce users.
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Abstract: Since 2020, breast cancer has become the most frequently diagnosed malignancy worldwide. The role of
breast imaging in early detection and intervention is critical for improving patient outcomes. In the past decade, deep
learning has revolutionized the analysis of breast cancer imaging, providing significant advancements in interpreting the
complex data from various imaging modalities. With the rapid evolution of deep learning technology and the increasing
incidence of breast cancer, it is essential to review past achievements and identify future challenges. This paper offers an
extensive review of deep learning-based breast cancer imaging research, focusing on studies involving mammograms,
ultrasound, magnetic resonance imaging, and digital pathology images over the last ten years. It highlights the primary
deep learning methods and their applications in imaging-based screening, diagnosis, treatment response prediction, and
prognosis. Based on the research findings, we discuss the challenges and propose potential future research directions in

deep learning-based breast cancer imaging.
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Extended Abstract

1- Introduction

This article explores the advancements made over the past
decade in utilizing deep learning for breast cancer image
analysis. Since 2020, breast cancer has held the highest
incidence rate among all malignancies globally. Breast
imaging is vital for early diagnosis and intervention,
enhancing outcomes for patients with breast cancer.
Throughout the last decade, deep learning has shown
remarkable progress in analyzing breast cancer images,
fostering great optimism for interpreting the rich and
complex information embedded in these images.

2- Deep Learning Methods for Breast
Cancer Analysis

e Classification: Deep learning models are employed to
classify images into different categories, such as the
presence or absence of cancer. These models are trained
using Convolutional Neural Networks (CNN) to extract
important features from images and make decisions based
on them. For example, the Densely Connected Network
(DenseNet) model is one of the successful models in this
field, achieving high accuracy in detecting breast cancer
through the use of dense layers.

e Detection: Deep learning techniques are utilized to
identify and locate suspicious areas in images. These
models generally employ convolutional neural networks
(CNNs) and recurrent neural networks (RNNs) to pinpoint
these regions. Such methods can aid radiologists in
detecting suspicious areas more swiftly and accurately.

¢ Segmentation: The goal of these methods is to deliver
pixel-wise predictions that define the exact boundaries of
tumors. Deep learning models like U-Net and SegNet are
employed for this task. These models pinpoint the precise
tumor boundaries in images through convolutional and
recurrent layers, aiding doctors in developing more
accurate treatment plans for patients.

3- Deep Learning Applications in Breast
Cancer

e Screening and Diagnosis: Utilizing deep learning for
the early and more precise detection of breast cancer via
mammography, ultrasound, and MRI images. These
models can autonomously analyze images and pinpoint
suspicious areas, aiding in reducing diagnosis time and
enhancing accuracy.

¢ Predicting Treatment Response and Prognosis: Deep
learning models are used to predict patients' response to
treatment and predict long-term outcomes. These models
can analyze clinical and image data to predict which
patients will respond positively to certain treatments and
which patients need alternative treatments.

e Pathology Image Analysis: Deep learning models are
used to analyze digital pathology images. These models
can identify cancer cells in pathology images and help
doctors make a more accurate diagnosis. These methods
can help reduce human errors and increase diagnostic
accuracy.

4- Results (Deep Learning Applications)

e Screening and diagnosis: Deep learning models have
been used to detect breast cancer earlier and more
accurately through mammography, ultrasound, and MRI.
These models can automatically analyze images and
identify suspicious areas, which can help reduce detection
time and increase accuracy.

e Predicting treatment response and prognosis: Deep
learning models are used to predict patients' response to
treatment and predict long-term outcomes. These models
can analyze clinical and image data to predict which
patients will respond positively to certain treatments and
which patients need alternative treatments.

o Pathology Image Analysis: Deep learning models are
used to analyze digital pathology images. These models
can identify cancer cells in pathology images and help
doctors make a more accurate diagnosis. These methods
can help reduce human errors and increase diagnostic
accuracy.

5- Challenges and future directions:
Challenges:

o Need for big, high-quality data: Deep learning models
require big, high-quality data for training. Collecting and
labeling this data is time-consuming and costly.

o Interpretability of models: One of the main challenges
of deep learning is the interpretability of models. Deep
learning models are known as "black boxes," and it's
difficult to figure out how they came to a specific outcome.
e Adaptability of models to new data: Deep learning
models need to be able to adapt to new and diverse data.
This requires improving training methods and increasing
the generalizability of models.

Future directions:

o Semi-supervised learning and transferential
learning: The use of semi-supervised learning and
transferential learning can help reduce the need for labeled
data and increase the accuracy of models.

e Multifaceted learning: Using multiple data such as
images, clinical data, and genetic data can help in a more
comprehensive and accurate analysis.

o International cooperation: International cooperation
and the use of big data can lead to further advancements in
this area.
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> DW-MRI: Diffusion-weighted MRI

¢ Dynamic Contrast Enhanced (DCE)-MRI

7 hematoxylin-eosin stain (H&Estain)

8 Immunohistochemistry (IHC)

°In Situ Hybridization (ISH)

10 Predictive and prognostic biomarkers estrogen receptor o,
1 Progesterone Receptor (PgR)

12 Human epidermal growth factor receptor 2 (HER2)
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4 Visual Geometry Group (VGG)
5 Residual networks (ResNet)
¢ Densely Connected Network (DenseNet)
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! Region Proposal Network (RPN)

2 Graphic processing unit (GPU)

3 Image Net challenge
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3 Pixel wise cross entropy loss and the Dice loss
4 Weakly-Supervised Learning (WSL)
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3 Semi-supervised learning (SSL)
4 generative adversarial network (GAN)
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Abstract: Studing biological effects of electromagnetic fields is an attractive subject for researchers all of the world.
The extremely low frequency fields frequency band (0-3KHz) is very applicable in the human life because of its benefits
and utilizations. In this paper it is tried to investigate the biological effects of extremely low frequency fields (50/60 Hz)
on biological effects of electromagnetic fields. It is due to computers, shavers, TVs, hair dryers and other low frequency
devices. Some systems and equipment such as high voltage transmission lines are extremely low frequency fields sources
too. The effects of these sources are divided into thermal and non-thermal which in turn focus on micronucleus formation,
DNA strand, chromosome effects, enzyme activity, cell proliferation, leukemia, effects on memory and learning, brain
tumor and effects on nervous system. Some exposure standard limits are introduced from IEEE and ICNIRP. Also,
standard values and protection for human safety against extremely low frequency fields are proposed.
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Extended Abstract

Introduction

Todays the electronic devices which are extremely low
frequency fields sources have important role in human life.
On the other hand, users are concern about the biological
effects of extremely low frequency fields sources. the most
extremely low frequency fields sources work at 50/60hz.
so nearby all of electronic devices around us operate in
these frequencies. the effects of extremely low frequency
fields divide into thermal and non-thermal effects. the
extremely low frequency fields is in non-ionization group.
Thermal effects are in two kinds: dielectric thermal and
induced thermal. Because of importance of the probable
biological effects, the researchers the entire world tries to
find these effects. Also the standard institutes provide the
limited exposure values to protect human from the
extremely low frequency fields sources. in this paper it is
tried to investigate the biological effects of extremely low
frequency fields on living beings tissues (50/60 Hz) for
example computers, shavers, TVs, hair dryers and other
low frequency devices. Some systems and equipment such
as high voltage transmission lines are extremely low
frequency fields sources too. Some of the biological
effects are micronucleus formation, DNA strand,
chromosome effects, enzyme activity, cell proliferation,
leukemia, effects on memory and learning, brain tumor
and effects on nervous system. Some exposure standard
limits are introduced from IEEE and ICNIRP standards to
human safety and protection from extremely low
frequency fields sources and vdts. also to protect to
extremely low frequency fields probable hazard some
cases is proposed.

Methodology

The main method in this research is systematic review of
biological effects of fields and their mechanism from
about 80 researches. In this paper the collections of the
mechanisms and probable effects of extremely low
frequency fields fields on human body are provided. The
information from the researches has been investigated
from the thermal or nonthermal effects, cellular or organ
and other divisions points of view. So the data are analyzed
from 1974 to 2024. To classify the effects some of the
effects the thesis, papers, sites and related book chapters
were studied. For standard value limitations two guideline
was perused; IEEE and ICNIRP. In the extremely low
frequency fields field band the parameter which surveyed
are Electric and Magnetic density. thus, in this paper some
of value standard for extremely low frequency fields
exposure are presented from the references.

Results and discussion

To find the biological effects of extremely low frequency
fields on living being systems, many researches are
studied. The in vivo and in vitro experiments show that the
biological effects are micronucleus formation, single and
double DNA strand, chromosome effects, enzyme activity,
cell proliferation, leukemia, effects on memory and

learning, brain tumor and effects on nervous system. Table
1 shows the summery of threshold of effects in mA/m? at
3-300Hz. For [ > 1000 mA/m? ventricular contractions
and health hazards may be happen. Because of dielectric
properties of body tissues, they can interact with them.
Study on cellular level shows that micronucleus formation,
DNA strand, chromosome effects, enzyme activity and
cell proliferation are the biological effects at power
frequency fields. The indirect effects of extremely low
frequency fields fields are in Table 2. Electric shock is one
of the e effects. Table 4 shows the reference values of
ICNIRP standards for public and occupational
environments at 50Hz for Electric and Magnetic mass
density. Also the other effects i.e. leukemia, effects on
memory and learning, brain tumor and effects on nervous
system are reported. Also to reduce the biological effects
of extremely low frequency fields some points should be
observed. For example the fence around the sources should
be provided and respect the distance from powerlines and
the other mentioned in the paper.

Conclusion

By the growing of use of electronic devices and the
facilities of it in the human life and on the other hand
biological effects of them (because they are
electromagnetic fields sources) which mentioned in this
paper, the investigations and evaluations for reduction of
these field sources effects or remove them is inevitable.
However, by consideration of the protective points and
limited exposure values which proposed in the paper we
can reduce the probable biological effects from extremely
low frequency fields. In is essential that biologists and
engineers should work with each other tightly and jointly
to study the health aspects and engineering aspects and
detect the thresholds of dangers carefully. Also the
thresholds of dangers or limited standard values should be
notified to the people to guarantee the public health, care
from themselves and reduction of biological effects.
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